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A Note on the Sources 


The pages which have been 
filmed are the best copies 
available. Every technical 
effort possible has been 
made to ensure legibility. 














PUBLICATION AND MICROFILM 


COPYING RESTRICTIONS 


Reel duplication of the whole or Of i, 
any part of this film is prohibited. - °°. 


In lieu of transcripts, however, 


enlarged photocopies of selected oe , 
items contained on these reels Se 
_may be made in order to facilitate eaae 


_research. 














Kennelly Notebook #4 


This notebook covers the period November 1890-June 1891. It contains 
transcriptions by Arthur E. Kennelly of material from the rough record books 
used by experimenters in the Galvanometer Room. There are notes, drawings, 
tables, and calculations regarding a variety of electrical experiments, including 
tests of meters, batteries, induction coils, lightning arresters, and the carrying 
capacity of copper wire. In addition, there are extensive notes and design 
drawings relating to electric traction, including motor tests (some of these 
experiments were conducted at the Edison General Electric works at 
Schenectady), determinations of the tensile strength of trolley wire, and notes 
concerning the set-up of the experimental track at the West Orange laboratory. 
Also included are notes regarding low-horsepower motors and 3- and 5-wire 
electric power systems, tests comparing Edison’s experimental alternators and 
a.c. motors with those of Westinghouse, and theoretical notes concerning 
physics, electricity, and mathematics. Among the experimenters whose work 
appears in this book are Alfred J. Thompson and Arthur Hoopes. At the end 
of the book is a subject index (filmed at the beginning of the book). The front 
cover is marked "IV" and "1890-91." The book contains 170 numbered pages. 
Some pages were removed before the book was paginated. Numerous graphs, 
blueprints, tissue copies, and other items have been pasted into the book. 


Missing page numbers: 41-44. 
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Particulars of Edison 100 Kilo Watt Multipolar Dynamo. 








150 volts, 666 amperes, 172 revolutions. 


ARMATURE. 





Outside diameter, 66" 
Inside diameter, 57% F 
Width, 12-3/8 


Body to contain 2200 lbs. of #21 B.W.G. oxidized iron wire, 





Armature winding in square bars of 56000square mils crogs 
section, 944 turns all around, or 118 turns per pole. 


Total resistance of armature (eight sections in multiple aro) 
0-0059 ohms at 00 C.; 0.00755 at 709 Ce 


Drop in armature at full load, 5 volts. Watts lost in arma. 
ture, 3390. 











MAGNETS. 








Diameter of Cores, 12" 
Length, 16-1/2" 
Bore of Field, 67-3/16" 


Field winding, 335 pounds of #12 B.W.G. per core, 2680 lbs, 
total. Two cores connected in series, four sets on multiple are. 


Resistance per core, cold, 76 ohms 
Total resistance of shunt, cold, 3-8 ohmse 


DATA OF CALCULATION. 





Total useful flux, 22,900,000 lines, 
: " through armature,2,860,000 lines, 
Intensity in armature, 8,000 lines 












Flux through cores (leakage coefficient calculated 1.55) 


4,433,000 lines 
Intensity in cores, 6,800 lines 


Results of preliminary tests on January 3lst, 1891. 


Speed, 176 revolutions 






Maximum voltage obtained at no load, field resistance all 
out, 165 volts, with 39 amperes in the shunt as exciting current: 


The machine was placed upon an unsteady foundation and con- 
sequently could not be loaded up to full capacity. Load was part- 
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ly on the shop light circuit, and partly on an iron wire resistay 
The f-llowing readings show the increase of EeMeF. with decreaain 
loadi- 

































Current in Main Circuit E.MeF. on Brushes Current in Pages 
Amperes Volts Amperag 

270 128 30.8 * 
235 130 5102 “ 
oe 135 3204 ’ 
185 "137 33 i 
120 142 34 

z 142 34 ( org 
75 143 3404 a 
58 146 35 eae 
30 150 36 ctl 






During the variation of load no movement of the brushes wag 
required and no sign of sparking was noticed on the brushes. 

With the load of 128 volts and 270 amperes, the machine was : 
run for one hour and forty minutes: the increase of temperature o 
the armature after this time was. 220 6, 

For a short time, a load of 340 anperes was put on the mach- | 
ine, but it had to be taken off on account of the armature strik- | 


ing against the field. Even with this load no movement of the 
brushes was necessary. 













NOTE. The armature body NO 1, which was under test, con- 
tains but 1450 lbs. of oxidized iron wire of @ small gauge (#24 
BeWeGe) There is another arma finished, which contains 2212 


lbs. of iron wire of a larger gauge (#21 B.W.G.) and which will 
no doubt give far better results. 










Schenectady Works, 
March 14th, 1891 
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Kennelly Notebook #5 


This notebook covers the period June-December 1891. It contains 
transcriptions by Arthur E. Kennelly of material from the rough record books 
used by experimenters in the Galvanometer Room. There are notes, drawings, 
tables, and calculations regarding a variety of electrical experiments, including 
tests of meters, condensers, fan motors, alternators, and dynamos. In addition, 
there are extensive notes and design drawings relating to electric traction, 
including tests of Edison General Electric street car motors, and data 
regarding low-voltage street railway systems. Also included are comparisons 
of Westinghouse, Thomson-Houston, and Edison transformers; data regarding 
the electromagnetic properties of iron; and theoretical notes concerning 
physics, electricity, and mathematics. Among the experimenters whose work 
appears in this book are Alfred J. Thompson and Arthur Hoopes. At the end 
of the book is a subject index (filmed at the beginning of the book). The front 
cover is marked "V" and "1891.". The book contains 159 numbered pages. 
Some pages were removed before the book was paginated. Numerous graphs, 
blueprints, tissue copies, photographs, and other items have been pasted into 
the book. 
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laid Apr. 2, 1892, 


Report of test on 200 K,W, Direct Driven Dynamos at the 


26th Street Station of the Edison Flectric Illuminating Co., N,. Y, 


On arriving at the station on the 28th of March we found 
both machines in readiness to teste Before starting I determined 
the insulation resistance of each armature to ground and Sound 
dynamo #1 to measure 130,000 ohms and dynamo #2 72,000 ohms. We 
then started both machines up and obtained the potential developed 
in each pole, as follows:- 


Dynamo #1, Dynamo #2. 

Pole #1 108 volts Pole #1 108 volts 
« 108—iw* * 2 108 * 
* 3 108 sé « 3 110 +" 
* 4 110 «8 * 4 10s * 
e 5 110—=i« » 5 10g * 
» 6 1l0o0CO 6. 1os ° 
» 49 110—=Co# * 7 109 ° 
" 8 100—~=* m8 10g? 
" 9 12. =i e 69 108 * 
* 10 12 * 10 110 # 
* 41 112 = * ou 110 ° 
*" 12 11.10” «12 109 «= 
# 13 109 «4 * 13 10s * 
# 44 109 «8 "44 10s * 


Number 1 dynamo was then started up md rin on load vary 
ing from 900 to 1300 amperes wntil late into the evening, #2 
dynamo being rtm during this time with field on and brushes up, in 
order to gradually heat it up and remove whetever small traces of 
moisture it might camtain. 

On the 29th of March we started the machines up fora 
48 hour text run, e&ch carrying 1300 amperes and 130 volts, but 
we were obliged to shut down after a 7 hour rw on account of the 
engine being disabled, and it was not until the 30th of March that 
We were avain able to starte The test was then started at 10 Adil 
and bo th dynamos run on loads varying from 1000 to 1300 amperes wum- 
til 6 P.M., when we were then able to put 1333 amperes on both mas 
chines. At 1 A.M, on the Sst of March the load of the station 
dropped, however, so that we were only able to carry 500 amp eres 


j 


on each machine until 8 AwMe when the load again increased to 1333~ 


amperes, and we cmtinued to rw the machines on this load until 
Wwe shut down at noon, at which time the temperature of the arma~ 
tures, taken while running by means of thermometers placed in the 


mee ea) 





a as 
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ae ph 


et RRR SNe 


ace bite Saeed. 











. dynamo #1 and 1460 amperes on dynamo #2. 
fell off to 600 amperes on each dynamo, and it was not mtil 8 AM . 














pry 


neutral point and as close to the armature 4s possible without 
striking, indicated that the ultimate temperature had been. reached. 
When shut down thermometers were Placed on the bands of the arm-~ 
ture and another thermometer placei on the field magnets, and: the 
tenperatures were taken with the following resulte:~ ae 


Room 75° Fahr. 
Dynamo #1 165° Fahr. 
Magnets 210° Fahr. 
Dynamo #2, Armature 164° Fahr. 
Magnets 112° Fahr. 
Insulation magnets 1 megotime s 


The inevlation to base on armature #1 was 146,000 ohme, 
and. on dynamo #2 was 50,000 olms. esa 
The saturation test was the taken on dynamo #1 and the 
curve plotted on the accompanying sheet is marked #1. ae 
The engine after being tightened up was again startel 
and both dynamos were brought up to full load of 1333 anperes, - 
which load was gradually increased at 5 P.M. to 1400 amperes on 
( At 1 A.M. the load. 


that the load sould be brought up to 1333 amperes, and so the 
dynamos continued to run until 11 A.M., so making a 48 hour test 
lacking 3 hours. The temperature was again taken with the - 
following results>= FE 


Room 160 

Dynamo #1, Armature 159° 
Magn ets 113° 

Dynamo #2, Armature 1489 
Magnets 113° 


Insulation #2 dynemo 72,000 chmse 
a * 18,000 ohmse 


A set of readings showing the voltage on the field mg- . 
nets with differmt loads of machine were then taken» This curve 
is plotted on attachel sheet and is marked Curve #2. 
increase of tonperature of armature #1 was 90° Fahre or 50°C e: iis 


di tto #2 © 899° gy 495500 
ai tto #1 * 359 © op 19659 Oo 
ditto #2 * 37° oot 2065" Co 


A serics of indicated diagrams were then taken on the 
mging with dynamo at different ldads, copies of which are, ai 
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aSe 
Ffficiency 
Load Volts. Ampge Watts. Plant . 
Friction 125 a eo 131.75 wane. 
Half load #1 dyn. 125 700 87,500 303 39% 
Full load #1 Dyn, 125 1333 167,000 380 | 58 3/4% 
3/4 load (#1 130 875 114,000) 
(#2 129 +1050 136,000). 455 73 1% 
Full load(#2 128 1400) 
(#2 128 1400) 360,000 - 609 79% 


The general perfomance of the dynamos was excellant. 
There was no sign of sparking on any of the brushes and 1/8 load 
could be thrown off of each without moving the brushes, The. 
change in lead from no load to full load was nine bars. If load 
be thrown off the dynamos and the brushes be not moved at the same 
time, the sparking which results is quito moderate, there being no 
long flashes and arcs which are usually seen in bi-polar machines 
of large output when load is thrown off. On Thursday night a 32 
ame ture, which was running in parallel with me of thee machines, 
bumed out, and for a length of time of five minutes from 1700 
to 1800 amperes were throm on the machines, and they carried it: - 
without difficulty, there being no sparking observable. : 

The brush raising device on Dynamo #1 still works with 

some difficulty, but the device on #2 works satisfactorily. 
There is also a certain amount of lost motion between the worm and 
sector, which operate the brush moving devices Crane intends to 
rectify both of these faults if possible, but it is probable that 
we will have to send then a new worm before the trouble can be 
fully done away with. Both Mess. Smith and Van Vleck seomed 
ett entirely pleased with the pkant performance of the plant, and 
had no adverse comments to make on its ruming, ete 

The engine used in connection with these 200 K.W. dynamos 
was the Van Vleck Discomective Triple Expansion Non=Condensing 
mpgines It is fitted with the usual form of Joy valve gear. 
The diameters of the cylinders are 18", 27" and 40°, and the length 
of stroke is 30", It will be seen by an inspecgion of the cards 
thet at full load on the dynamos the engine is doing about all it 
ig able, Attached are five blue prints of cards taken at various 
loads. . ‘ 


Yours respectfully, 
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SH Resistance of field - Series -4A0.-ohms. 
tt Total resistance of motor at 20 0. 720 ahms, 
iy Comnutator bars and winding divistons »32, 


fi! Speed without fan 2000 revs, per min 








| Reatatance of armature r cool (20 GC) 300 ohms. 


Current taken by motor ruming without fan 0.08 ampere. 


. watis ab shaft during four k urs - 12.5 C. : 





8 PARTICULARS OF WINDING ON ie COMPOSITE FRAMR 1/12HP. 
MOTOR FOR 500 VOLT CIRCUITS| NOV. 1891. 


Wetoht of machine on base Ls 20 lbs. 6 oz. 


f rmature winding 2700 turns on each soont of 4 33 RWG. wire 





£6,908" dy se covered to 0,011" 


Total nunber of turns on armature 21,600, 


nisiasamaing: 4 Thy of $ 82 FG, 0. alo" a, svcoud. 








Speed with fan 1600 revs, per min. 


Current tafien when driving fan 0,11 ampere. 55 waths. energy 


Eleva icin of temperature on armature after delivery of 46 





Gommercial efficiency 40% 
Delivery of motor at full load 50 watts. 


Delivery of motor running fan 20 watts. 
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Type mets yan Ge Sap Hel we i ie ARV ICUIARS AND DATA OF EDISON HONK 5 RILOUAGH eR ANE HOPED, 
a 2 URE : Primary effeettue voltage Iw, CaP RLS ete ge aE 
Feisbad (nrenotht 4S ems Spat : ee Seconiary effeettve voltage at no load 120 nudte jeotre fit) 
; frirnary exetting current. 0.45 arnpere. : . 
Primary eurrent at full loads, 5 amperes. 
Secondary eurventg at full load 21 amperes. 
Prins odndina 400 turna Of # lA RIG O10E" dea, tn Op eoH 
Secondary windina OG surns of doubled strip in tyo evils 
one whone and one helom the Primary, each coil consjabincn of 
403 turns of doubled strip, Strip 2/43" side ond aanns 
Wetahet of prinzry eot)] 33 lbs, 13 layers. 
Weight of secondary coils2G ths. in ald,l4.6 lhs. each. 
hesistanes of prirary coil at 80.0. 0.98 ohm LOR) at deer, 
lhesistanee of secondary 0,032 ohm aach coil at 800. or 
O03 bia in series O34 ohm at 100 0, 
Moy in primary at full load ( 1N0CL) S.5? volts or O00: 
volt in secondary single enils. 
Moo in seoondar: 2t full load (lO0QG ) OV8? vols, 
Pobsl secondary drop at full load due to resistanec |, oO vol* 
Forti drop due toe leakuge 4.0 nolts.at full’ load. 
Votal seeondary dvop at full load 5.5 nolts ( 130= Jie vo) 
Votal weicht of tron in hor lid and side piecea lad ths, 
irom plates O01" Ninensions;- 
henatr 1G. 54"Preadth 0.3" 
Core bresdth 3.2"-readth of gruoves 3, Aa" 
Rreadth of hase and of walls 2.36" 
hid le. 028" longa 2.4" broad, 
Prendth of transformer across plates 3.75% 
Six rivets in hor and three in lid, euch 38/3", holes Boe" 
Sleeves af Tiher over rivets as insulators, 
Thtekness of side wlates Lae 
Surfuecs in contact of hor and lid planed true. 
Votad wetalt of transformer vvithout shell 19 lhe. 
Weteke of shell Ll ls, 
Votud metebh of trimsformer complete tu shed] 210 1hs, 
uketoe dinenstons of shell 31" x3 2! LO" x LD 344" high 
Votut surtsen of shell aheut 7870 se. cows. , 
opperrtyre 8 Lecat LOR of transformer afin Ot Lis, Loads? (, 
Genirature elevation of tron core aftor 4 hra, full l OU ite, 
susSy : : Shell nearly approwhes (hs maximum tenperavure elevation 
: By li after @ hours full Jou. 
Bethe Loss of sower in transformer ah mo load &8O veaths, 
loss Qt full lour3oo watts, kfficiency O.Gad | 
Votal uataht of copper in transformer 02 Ips. 





ean sin meen) aecmoreaserees Unpevnctaatinn aso 














enn fee bebe toe fi------- 3 wand Bo 


189" « 

















Swe nines Wet wen SS oe SoS 


























eck. Rseleeeh = OO avends 


cernnrt ok fale frie. Seg 2 
; “ 3 = 2} 2 






ain = 00 burma. 4 4 12 BWe 0.7 


7 ol.eve, ls O.fan" 


9-6" Acre. ty 0-162" 
Apurmeght nak at Hy, wee bndbte. | 


Wiehe. hin = ‘ r mutt , : 
nytt | eae PO OAR GEE ae Pi ae oa Yel os hype 
ee ed prong) rmding) eo XK Abus 1056! = 32000 ene. ot 
decom) ~ 96% bal = 285.5" = 730m emer (doubled) 


pe ghee af pice = 1066" @ 0036 = 38.0 Ys, : 
E - ag taint = UX 253.5 @ dobby a 33-7 z ; 


= 90-9175 4 @ 206 = LOS 6 RP beta = 1-18 @ fovee, i 


= 20776 D100". 8 


6 spurl = Tb welt cy sek termeleny : 


Aewy . : = 0-9 well. @ loorc, 
= 











pecorrolan = 0-060 @ aoc =a 0-068 @ bore 







1656 -  @roore. dw |, peadkanree . - iF 


tingle poly ot G0 emee om ype I ml So em bye i 








leery x 10” beget 1 ; . : 
arerveurarer dre mS ae Be a tite Tye OY et EIS, = EBay says ome. ca typed 
Gord K 0 35.616 Ee . Fe x Aes Es pAaa | ae l8oxg.5 = WU 7 : X0-93 ie * = xz; 

: 0 Ro xlg6 = WS - x ods « 107 as £ 

2 Cada arn fece rf = ZRII C.G 5S 397. Ovo | 






BA Masts anton op che 







10Kto or \eo 47° fame. ig. Swe, 


tofte + S0fiz = 1+ Mlb» Sb] 0-5 bow hype T 
W/E + 6/g-b » 115+ wom Bos ]ine ovkdh - “2 







400 KX O-0145 » SB dates 


I1G2% % O-dibn = F-04 
10-$in +. 



















1. 

HLKAQ ~ QV > TBM vw hype Th 376x196 -200— 537.7, 

HAKG-S = 399 Pict - > [+ 376 K 12-0 = ysl... 

22x95 - 20g - - > | # 19.6 K1a-0 = 235 .. 
"= 2664 dgem. | + “246. . 

T2Hex Qs = GBFIc-e- “5 537 XIRO = by hteeen | 






tt 


=: Wass ee Fr67TO you = 183s. FE 50270 ym - om On. 
Weight of Iramraforenens whoo they Tyo. row We. Os. 


. S. : 
ia ae -  @ 00F 2 Db-do Rook prong 


ono 2 I% 0-143 - 
= La emery ob fle Cont, 9S Walt =< 

































3h - - 
2 230 300 Hots so/sv= O-Gh officeey, 


chien He peeord eorducler 0- OTbqy KD = Bio aS Gays wes : 
i —— ark balk — otas 2 ah tas Po IpraLth, wang) cork _ bow ert be ; 

pends arnttgaan Dy. Ne hans on cabs teen day 18 BT eID rae 
oer iene SC caer ee ree Hye 
i , gl ) 




























Todi, 9-975 " wk +22 oud 15" fib" 


Seun role of exp baw aut x abe" et be Aholl Tigt X G0200 
#29 bs. = 0-02057" 





















gn 0119 Bevin: = D-0b86 Urs + xtopdin. +346 Un. 





































































































i 
i I 
L i Nakionw ab 
{ 


a 


o 
! ‘ arn > : . 
Th. bet ree ee ee ee 


as we ‘wy) & Jena stk | RT Meany hound +2, b 


z Camere 
be Qnu 1G. AMATO Orvrol, LR, ~ . de: z { 
. rd 


lau Wr eardenta 


toms 

















NheO wm, 
te SS = Ho xX OBI x IB YH bares end, ao 
Pe Qet. ut f ewrint = 86, 3 ILO CG, S. Ls Weaghe ies Aref eee fe 


| & emp anions of He brad, deh ov Pow hramefotrnns aolf Nov. 91. 


ais Heotphoue far 20 bghe (50 webs 
beni) 30 lighten (50 volts) 
30 Z a 








J he fis wef wate teres 


Mant 20 : ae 
atid og ow dank bo welt unth a 
a Pe 


., . 
Thead Avtar Aunceedacue 
ax ann Sree vs dupa ABAD inn 












Mogrete Vat of Gabber Balt thee ighne Ge 


i 
i 













































































;. 


The el aes aud fo he 
: chcckad word boi tds A ee wih, 


I he cree heack ; ce fobtonning) 
i 













Py 7 
abe ful geet ( (os ae : We ais ' : 
ne © eae Or banged, oho fe (as525 duvne ) : 


7 obser we ehusnes Artagy or wy 


a] et 














! 0.2b25- [17 10 | 
j t 


The meow bryae f |. 34 ] 


13050 dyne emo hebres emtin 
. ~ 
A ed Seak of Gob Ale Metin oles babomering’, rican ee | 


volition penne : 
fel i i ee a | 


: sae 
























s eS 





ste ate bes of 
. eae on 





85 Gab 


ty 

i 
NAS 
4 





£ of 





a 
oe 
bow 















® f 


Bar 
2 G25 




















making Fa 34 
By Praeare ok beamenwals 4 



















| 









clu ol Aen [OS. Wat M otet we plane : 


Fate & f 
of wake Hanegh dowtent- ef Cou. 







—_— 


\ Ihe Ax sschixs corms dadteqneerthy ete heragonad , Bowk Wr 






20 fplatas Inond cach 0.0378" | 


Avy AGAy 
a 2 0.718" age egate trend he, 





















Iho velbe  unindiaalin 


S pest with lead a 100 tpn o 30 pew pee nts 


kee needed ov aes me 9200, bho wwe axels lovee, spool 32a ow bobs cal spect 


ae Sh 


$75 X10 yyw 
a x 107” Bi 0-030" of 0-022," Ht 2H Oates. ¢- 
0-204, tb on exch hall eboat O-Woe to: ww eacle sherk 2-04, Oo. oe ambi 
Lemyth Nols = 1aq' mv each half spect ays! ow welo ml 13go! ep gander 
Rea: 5 toe ee = Haw © : fos Sq: 4 i Yew a Oc 
" . pe ater ats x eq? 7 : : - b,]- Be a . me, ES 
20. 










ae 





eS 










Conent at Full bond = Ib . 
Dap Ow - - - = ease tort 13.6 wolls ares - 


















hada wrrnding = 2 Us #22 BWE. 0.028" sees L o.oas” 
Length + we = 80 ' 
No: f Inns = 1300 (650 m snack sport ) 
fp loka al mn care = 30 2 
3 Pe . —s AOULO « 
= lbw cot, SY Ne Co ead 4 
= 14.9 valb = 20-4 wl - : 1! 







2-6 + - 33-4 Ree 





f ads 
. { 

‘ 1 

: 

ore 

‘ 

H 

: 

t 


SEane Nes oo? 


n 
Z 
=) 
3 
n 
Z 
2 
g 
= 
= 
= 





r 


' 
‘ 
' 
‘ 
‘ 
' 
. 


i 











































Lo BPy tO. 125 y°%7; 
Mcers for 125. anu wo ie. 





Peg 


: Or pert 21936 1467 et fan load 
ge. ee Wa ee ig 
PEs of ober with qt imo. bse £3 Ibs, 


APwsure winding 126 yolt wo 9 8600 Gurnee" <* 24 OMG, 


pg pet BF” Sotete 20° WD" 610 tums on cack L700]. 
Oth of armature wire £ IL: : 
Re sistem of annatrure Se.) Obs 26+veen brushes at 4? Q. 
Al ather ore hour's fuil joa, 





i? ayevs of 53 turna on each 810-1 or c8E tures er 
5 Oat Epeol, 1378 turns tr alee 
ef stavee of ftald 37001899 ahme at 18 0., 11.8 ohis 
; after one hourts full loud. 
Fate. restatanee of i25-vol¥ mugel 16, ehme 900], i9,9 hat 
rotid watoht of copper rtce onimede: 4 las. 
Arubwro winding S00.- it med 1,500 turns. of € Sl BIG. 
JoOlI® te cy GOO S16" £75C turss on ecch spools 
a. fght °° Jmature ire 2 Ibs. 
Ps bance ©” simatura between oruchesd]49 shms cool 
2! ohms after one Hours jac: 
Posh Wading S00-v9]% 2 Ibe. of 3 AS Hi UOI2" 8.6.0. 
wo 4020" 29 Uf? layers of 149 turne om each speoi 
maw tne 27°O turns on ame spot) or 796 on both, , 
fesistance of flel@ winding 277 clims a i8.C or 808 ohms 
_ afgar one. hour's full load.. . sae 
Totel res/stanee of 500-volt modal 4:6 chms coc) , 469 ohms ht 
"otal wetaht of ecpper ox model 4 lb. 
Jenmutater 22 bars 2£5~v0elt, 8&6 hars 500-0078, 
Ex2rey absorbed by mators running Wyht 50 wmibhse 
Pe tivers of lé5-valt model 128 iwatts ot intahe of 30, 
or fili load effictency of 42.7 2 Hoccirum etfiotenery 
10% at Ards. outovt, 
Delivery of moter at fan load, abcut GO matte. j 
Armature plates. 0.059" thiek 21 plates in breadth, 128 .in ald 
Cress eotton of criature cera 0,75" ¥ 0.75" 

Wertaht af iron in amature 4 ih8 ese a 
Yaxiaum earrent that can pass: throusth motor on ctreutt 1) 
delirerately arrested 4,5 amoeras ir 125-volt, and 

1,14 anpera in 190-yolt motors - 
Temperatura alevation of hetsest part cf motors after ene 
hour's full load:- lbevelt 25 &, 500-v0lt 17 Oy 








4e¢ winding 15-veit.2 las Cf #22 BUG. 00.88" s.0. 60 WO | 








.— = 









beetirov VA ihe », 


Oasvwak wu ee - 


Spelt Ureay 





‘bro { b aaes = 

























ee bodied aes ctoueeah : 
pat lt. Pred Is 


6 wrt ok fule food ~ 


Ie ee Vapors fea.» 2 
Speedy ab a or 
Narrbes of tanraltirce hue 
Wieagibea-decs Suh: i 
enemas Pacis Sear 

ety Arebn. of thae, 
ttim alllnwed pe bees. 
D tawelin f ‘gate 


3 luna 2 
bey - Commiatiler bac 
annches ol Quakes = 
whew of platio un dae 
oo Net declan of Ree: 


| dene ch? bw cee, = 























9 } 





2.4." ~  euase) cae 


ns ; 
fow Oo Mary. y) Ses ome outs te ham 
als Berces Motor af ay? ° , Bonpa ° 
%, ih. Woo tag alls 
Ae lcercd ak raft 7 








(0k baad on 120 wok aug. | 


Fro capable of being) Aaroiemnd fou Aries) seit 


Os avah. @ S00 wells . 


$suo V pe. = 25 t. ps 


IS ovo 


3000 w (Sop mm cack AMe spor 
05° Loms 0-63 max 4 0.39 ames feight. 0.5 mera: 


0.38 date t Allow to 7 0-280 Ayo 

1 64 x 10~* aay: ort 

1367 xro* = 0-013 7" ABA covered 

o-oto” = *# 31 Rate. 

2" 2 ougs! 

bas! fa fall aforb 1258" bes speech 6245! ow carnation 
9. tae ns O-ig lle - - 


1 
1 
{ 
t 
| 
| 
12.0, Own | 
| 
' 
| 
\ 
i 
i 
) 
| 
) 
{ 
i 


6 ke ee oe Boe 2 - 17 0~ betivcen, Whe 20°C 
Je [Sou + - IgSa - @60°C! 
H-O- 


G2" 2 S78 





5X20 2 jo, 

O.4s x 0.98" = O-8b28 baer. = 3-629 da tems. 
16,670 nt Coad. 

RAF Agree Ia TF aay coe 

He 3 16g". 

0O-o8 = 0. 034" 

Bar ee of Meh = RY, 

l-qos * Way = 4.458 aq em 

0% 000372 X& ~ 0. 0075S 

oe . 7 T 


0. Ol. 
100 


gbo 

nas! pew mem = 1237 Kies 
4.00 

6-629 ' 


0.013" 4729 BW.G- she. lo 0-020" 


Gave (3000 ow enck apaok 105" bare pow Lecgors 29 Qype) 
0-587 
gve. 

23G wo fad? @ 20°¢ 
fd vlb - - vel, 

is well ~~ - wd 
a Us (1 Ur om opert ) eT 
Hots cob HOw we 

joy vib - 118 


0-235 


uae @ 60'S (alhanty pay | 


273 
ok 
] 
enoly 








| 
i 
i 


L. 




















Prebansmas} Deavanu [ow ony Otheawselind) Bument Faw Motor: 























































je SRE SARIN ge 


= =e -_ 
Q) eat of 6 ohbew Bld Motor Weter 23° ae. 91. 
































i Les we odiedied, \, iu anvelur Oe waceadneds x 4 : 

ils th. 0 ae f nue vets favd tacnedl Uren A Memnthy ese 
et Tee eT) SETI a 

a -_ Shap rn wee gk Bop eee ane pe yap ses Pr gal 
ete Aves eth: t | pew eew py 

{ 0-2hay a 10 0-3, 224, a gan L378 N17 

4 Lo Os 3.87 55570 1436 207 

3 2o 116 Sighs KIB, 1-367 bags 3117 

ye so 18 7 638 10.81 beth 

















S ext f  Ynduetice Capacity of Satiwatiny Bergh 

















¢ 
Jase plates f Ine abort one fect Rapeans seen cek ora 
a pai The dipee aan of Wis ree 
pee 30.45 X 30-30 = 437-6 

tape Z0- 6s x 320-3 = G 28-9 Maaw 433-2 

War hare ( dull alates f fase about 0.5 ee = OoFby. 
bepattp fe apm eines emt = fie eras 

: let an 33-2 X 0-829u = 767-6 tie. 
= gs-3x10°* metenef anne S Osey SS 


a frst paw Hf eaak: ines face blate, bho Dh Biles 40-W8 X Slue* 457 
Hl wiv Athanalior 0 a6] Range ole drs gS welt 
a eo ee SOF din, age - 
BD elec rut ank Lan papew 163 
Grey pastibrand dnad , 1d dows + aqs orl Thickwus 0-156. 
Diiheter emsbank of Ihe eileen. > Bok 
Wisk SC aiattanied Pointy dnp {3 duis Ooh (a Bishan Intl) 180 orl 
Okn~ — towderrsey 27-4 - 0- og6 S Z 
Darkelie cmratant of. Ra feotl bom OT, - 
* Pam Ridtew 28 duct : OLS 130 
Dikhit  cmstant of {hn hand pubbe 2° 54 
Same hoe Whit tmdboas shuts os ahve but drod Heroughly 
ww then 5 duss 0-063 130 wll 
28 dus: 0-097] 


Ow 
Dalti torttank 22 









unr 91. 









































fuss ef Ke bayih . 


ext of  rerrevel 





bo pooh oC — asaecacoit wooed daly. Oe er 
ee ir recat en ee ae 
Pee ie a ag eee aia eee pie es «Un Bot dat «| Seated 
ak et tend af cam ome HS aenatormee tant ee a he gen Ob 
f cent foe be. = Ibo ¥. utifacd ts Us: a cont — pew ip, per ha a een 
i aso BRD. debseed. With ameter of 907, lormernereee Mente Mus 
can he hoo KAT». OL Sov0 welt Ipresene ot Mee se ese 
Vase UA Agnew 2180 ap, The ere omeosk peor ce eo fou 
rs weal he 280x123 = 3h Amo ot 360 coo aks mils: 
Me (Swe FG Awe. te hee 000 etl am 9 aml fave 369. cov 


I}-00 KAT, . of incalegs @ f$bo 
KS niles ¢ wis @F IF 10 
Q- 


uses - gerecetin 1960 xwace$ias 





60h0 - 


Ca W 4 es S pew ; e 
# ond ° = a - =P$isre pew arik. @ $0.25 pe Lt. | 
The diskoanee of bua. Laas cow wih he, ptt es oe Os ‘ ho 
t oben eas 
















6h, Ovo {he 0-0 KM. ef awwiten @ Tho. oes 
68, 00v 65 mile of unre @ #LSIO . 98. 200 
1S wo-prmch pos: R din = 9-750 
t 







Preadene ok generator F000 wwlts 
fenses fp qermeter Devotees 280, e00 





245 ovo 
aoe 


438, ovv 








eer 


, 


CwAruntd 


be $7 BO awk 





wus @ {to 


BS anile 














at able 


17 2ap 2 iqgooo wet awd » 


Gut 4 permrovnls 









L paw 
wall be 
The 


hs er 65 


g 
I-00 KNTs. ef arwtis © $60. 9h, 000 


Ph,avo Sy,ovo Fu, O00 
35,100 65 mafu fue © Ts $0, Joo 
[ys.000  !]s,ee0 Prissen AK qemenstor Hook. IM Ys von CTS. 00D 
4G 000 - = - HOO . s2500 
259,000 28 q ove 
Jo. 100 Gok Bo pero (03,200 


$ 362, 200 


































[ 4 
vin A adhanaler Bess NN wok teant Jn3 fo see. 


: 
Bwct arte do aenarcne eK 0 OORT ES 






nthe Lael b> tester 









13h 1% 
132, 'g0 
125-5] ayo 








122- | 2bu 












122, 327 
Ou s7o 
10g oh 150 
1oy toh SY 






LOY 10 4 Fao 
lthp wpe T20 
Ib reg 4-20 









1b 105) ou 





113 tet. WTO 






Vituoy 4.90 
los M70 
Ws 












30 











13,.q50 
18, syo 
22, 97° 
25.680 
Ree 
39820 
Ml, 2g 


Aad, $20 

AY. by0 
440,680 
AWD 
49,330 
Aa}so 
39, 15° 
prigatd 
2, 249 


15,120 




















Bei 5 ik H «Temps of comme vat] thank “Ite sAbokes assests 
Se eee | sa0. : sone’ saad *e. a aie 
dl afd leak ane | Spee nen L 






















































taden weneted dil) chucked. The  allers 





hucord 


The pinhead Iprecseman was aveaads 




















ye hese brawsforn rey Releeey is, Aah’ ae 


ny Grwhe v 


Auaa idee nvrenawrrd . 


aE) 


he 


5.43 


PO. at 
mnster: ke 


wel 
aagh So 
178 
Is 


132, 








Aivkaaok dy) ditranomvekinn. The 


Correo ; an Ue ak 
Ce mate | ce an a 


Aue 


ment shawty) ap plas 





ASIP 0g it ew, 


of om Cece ‘ut tomud mt al Selamat 


i tw tne vu 6 Aarow ‘{oo- Light ORernrakets 1g dm, 

at tight allunnlor wos belch by 20 Baio ttendand mache 

Z wakA ae bid motor . The ehh o Ka ameter Arena aepon ! exe crhiel L, 
: Ow He eng) 3-0 abner oleta mud appeo as Ko cade. Pe eee) e 


ce 


Adrants Ard Drninaduandy 
00:86 nts ow Mest 


Sp pe 





ties Ww 





| HE ‘ 
* 
, 
———— 





ESE eEEEErErS | 
Se Qa 





Esty 
23 012 
28;f Ihe 
30,190 
7, 775 
49,030 


AL STO 





3 
i 
(3 


' hg. 253 






















































































































































TA_AND DIRECTIONS FOR USING THR Rp 
Unserew front dover, and iimurap tie seals aam @ 

poise. Insert the alietniva pointer in 148 socket on 
i the, beqn, Loosen -tng aerew that 
he immer. agtenaid: andidetadh®: 








TSON A 


o Os VOLTMATER, 
counter 


holds the clamp of 


thecolamp, Soreiingy4t ape! 





connecting wires 





; ous of rene, Attach the timer solenoid carefull 
r : dig « bo 
pu sacBNechonon tha’. beam: éaering, 30 aa to Teas the 


ioose and frme. Attach the brass 
‘the: other aaaringnand get the vend in on 





Be oth 


puriterpo ise-to. 
glans ; 


alternator brush2s 


opin, Adjust the level pf the 
@ plumb bob, gonneet the Py 
Ana aoxew Of 
60. td 


Wcsistange of instrument ab 





instrument by uee of 
Sig terminals bo the 
the face plate. The 


“ Insbriment will then he ready for uae! 2: 


2200 ohms, 





_Breststance hot ~ 72°0. - I2ed5 ohms: 
“Reststange of #36 BAS. guage » 0.005" - garman silver 
bare wire wound on ten wotien grids; nonce inhictively. 
Fach grid holding about 115' of wire. - 
Resistance of tmer sotenoté 28 ohms warn. 
Resistance of outer solenoid 190.5 ohms warn. 
iiisInduetange vf both solenoids and of entire instrument 
® 0,53 Henry at no load, 0.61 i at 1050 volts, and 0.6? H. 





a 1200 volte, ~ ; 
a) Angle of lag for instriment 8 degrees. 
wietpp of impedance 21,0028 
H Winding of solenoids 
mM Inner solenoid 4 layars of # 33 BWG. Stik covered. 
Migr solenoid 14 layers of sare # 3d HG. silk govd. copper 
i actromagnetic pull at 960 yolts 6.5 grittres weight . 
' at 1200 yoltg 7.09 grammes waters. 
Weight of inner solegs ij 87.5 grammes. 
TWAIN of beam and councerpyisyé? grames. * 









i Rat¥o of beam lever 2: l ‘ 
i Langth of pointer 12", ee ; 
H full ldad rise of temperaturé 50°C. £ 
H Current Yn instrument at 1186 volts 0.4 gmpere. 


| Bnerby expended in instrument 114 watts. 

i Woeht of instrument complete 13 l/2 Iba. : 

| Outside dimenstore A ey 10 Att x 2 WY". 

truss wire platinum 0.002" diam. R 

| carrying uit , or fusing current 0,65 ampere. ids 

3 Sheets of asbestos paper separate the wooden resia aan $. 
Couper wires making connection with the Inner sient ee 

‘ very thin and flexible, hanging tn Ie 


antrals to leave beam. free. 


we | 
a 




















































‘Tegel Tot dba Br mes Pay 
ne Ane oe See 














S. m : ) Moakte lace 
J} Weston Curren f Gommah of Wenes eelt as bards Ww 

















herein Aiheenk Cumenk Tyr fo 
0.6 war 
“oq 10-64 2-617 Ie tye dpe a8 oh 13% 
20-69 he-95y 3.68 543] 1-267? oI 


40-64 b.373 5-366 Bost 137% 1-376 a 


H0- by $262 | 7.223 


10.79 


10.681 1-378 


1365 











: hesiatonrnrces of MA Fa) eV ORONO va oo Hlhasrow @ 2% °C, 





puarceX arrew “t Bo datieidt ane tem Stalionany) 


19 d:S 0 ARAN! IES. Sy eel v 








=e) 28 27 e 
rn, - aise) ¢ Wer Sete Gites oy; beth ; oe: : _ 28 
“BOL tne f teks testing 213-6 @26. 24g l 2 530 & 
- 1050 . - AGS bog k 
3°13 = 66q4. 
, Inno 2 
; Ds dick axken, f partir pratrrrnenk MN 2006 ‘ut o-fus = Fghh. ab ns,| 


Taw 8 few fle, lend a 00-0533 ee ee ta 
eo Bog tr(s + 0-co284) = r [1+ ova ) 


Te wie 0-002." Te ae eee at Obel ony = 0-68} 
betwen bn dod LL eames 775 
tontenpome T- 
Be" es brow dak - bs ec reso Uae Ss 
Ebchamnnyrele pte at gbo welts | Hw tionkinng) pot , oe 
Web i aie, ited Dae pe In hoe tron % 9 Yes ots we daft « 


Fess pete 16” Sam is 4 oe ee eka 
Gul, sebeed 3-75 as ca aga a ica ag cas 
Rsage! a se lp berks Ime eee Page ge cece ae 


0-3" 
ty. 0 33 Bw cr 4 aaa te BeRY 

lo a oe of 2 2 : re . 
reo wll + \go vel z Sh eee 
to baa fae f le | burw Ae dine 50° ¢. 

* p aye Kk °. phils %, . 
Yip se . ak 186 vel = tefk mesa 

= 12-6 Wh 


“ha. d Skea a ys*e U1, 380% ye pen fis cern 


it 






































EE Nia ee ed 


t J : 
! ; * 
wa sastinni ns nies ondioptaritcstoi ech yontee 























Gdisaw- Patent Mater Melee env fio completion 


















Rearstaree f orrenra deans hekwern — Inuohes O-1074 @2tre. 


- “a felt 0-09 


eS Try es ee ers le Be fe. oer Nee, een 
a a se t deanery) pos! {ev vo 










































A Z 
Onots trebion ? 


That fith  flur nw af 
Hw chasse i fone 











atk dics tm hea 
vhs fe pate 











‘ fata 
Ceakege fre toe 


nee 


Redectanee of 


Thaw ey feet routs ne 


ps bens ak full Bad 


few { of Pageants fee 
Mas: eck. 


Vinern fer mie t fe. 


Torque at fut Slur ab ane: shaft 
con swheel, uf Le 


con whiel/ sofeh. ik 


ak 


Termuprvaions ol ‘ 


erst heer 


eens yo tree 2 IPE KIO" 


Ieq xiv ae Bias: 29g x5" 





OWE Hed + Iban GAT mph 


fouder = HH lens o¢ 29, conte, 


inf. 1234 Cs @ full bod reystes @ felt Coat sof 


sor cow @ G5 mfr ‘Pmphe. o qt = Poe 


1B-FBA Mynty wey sq 


13 5 “ee Wades Dev wine? 


an fay? She 








1-290? 


4 joys 5.9 SO, vnr0 
16 ysoes 20,980 CGS 


GT wm: 


BSE em aw 64 vm © ab Ks! 


TBR Lanne we cok oped 


(aq PSS} 
12¢60 
~& 
25.72 X10 


d ‘ 
Meera K10°K 3 Kno Kio 6-2tagh 5 .bixso'x ue Xhrb x02 618 = SOK! So X10 3.0% ops xb spy! 


34-4 Le co 1 fot 
“dn - . 


Tay 


348 ayers Was 8:24 mph HOO Se DED 2 Ts ap. 


Beedsd 2H Une e 2Aoostin | Coady Ht line , 23,000, 


ths Os, 


21 otk, @ full os “44 : 
af. VTh 


'g-3 8.8, Maybe } WA) has the 


bore. pile ow ane 


Bre =} futl 










































Mer Eddion Grosnel G2 





165-4 14! bor thee, ; 




































15+ 4 X0.q2 X6-3q = [ga-3- 


0-952.6 4" % "4/2" KNSOR 





23-0K26 = Sen 








0.85.029,0-4 3] @ 60° 





byte? few ai 
| Tres mass covke each, hipl. 
{ 24 lbs flo Bah bench or Ihe lem of 


0-82 walt be agg eon? 


mar. 19,280 at (tt heb 
{leer “me fck | 


hes /abo % 0-008 2 0-07DE5 Si fsrnoeos x 2eovyts 


TUS XAG x Ogre 19,390 © 932K 30.5 40-42" 2b, tbo ee. 











} * 


(Vso, iy 








ao te. 76-84. 
82.75" 63.98 
1S fl 33.8% 
ANS" 53-97 
23-5" wey Wt 
Ig.2s “ia 
B47 AG “9! 
an O27 
12" 30-48 
Wb" 2@ ay 
10 4 oss” 1397 
toy" 4ret 
2 b/s 7-224 
30.7 X0-4x x 2.2, = Rob 
Vous 


7° 


















Wee hong 
1 Ye 5-03 
LEKI-GRY cay 4 = /30 
q's 









n 72 
PES */enX fag” fous 
tbs 0-325"% Kiley” 0-85 
9-370 “ake, > 960 4 
21-26 eke, 2p 73 are a 
12 we 


aap "eX "fe. tpeb 
rye Ye" ® 0-nbh Lig 
36-2 
13 
















2bSK 31 = Gal 4%: 


2-79%00"'/321% we 3-4-0 x w" 


BoX 26 = 750 
J22 x00" fy5e xu? 3 Sag paral 






Ey Ds 
F of oss hagy 
tf 
| 
| 
i 
| 













25 as 
Ig 24 
12,60 1728 
Heo Ved 
If, Bry o-cbsye” FIT 4m 0058" 
jie tplo . @ Fam Bg 
0-Hs% O-4br 
Ye 2Bu 6 20°6, 0-184 » @ 20°C. 


OS O20 0.695 @6e%C| 0-828. 020%, 0-94 Jo 60% 


RB 2g wells 33-3 whe |i 
1120 welt. GIS wall, 1168 volts MM 
+ B00 fv Rpt = 1420 +7 fottp eo fey 


Ae bays toma hes tual 
Tino aman ect encly Wp. | Faw nner ack deifpte 
S3thv $8 B15, to eacls of 149 Lbs. vi abt] Isle Af 10 BrS bee shed or 1800 ek 
27bw @ we, 316.060" 
0-31 s @ 29°C, . 0-35ta Oboe 
12-4. voll Neo volts 
4g b walls, Showable. 
0-636 watt pov exten 

eso ayes 


ols Maple ‘ 
oP pe 354 5 8gorbrm ed) j Shorpme SD) pag ls Boy, Trap serie Boa, a1 


2-840 @ Ww't, £2pw @ 62°C. 18 ; 
O-32u re 0-36. @ bo'e | IAn 
neawlts 12-6 welts ; 
3g 2 wnlta “Jee orate i 
0-1G7] wall fav agreow, 
ee a 









35 vells Howls — Stat | 3g. 3 velo B82 wl 
hos 4bo = 450 oop > BMRB ; 
bg0s Jo] qo? | 5-03 32 
S10, 700 3, 1b3, 000 be, [ 62, 000 7H 
ad pte Ue see 18.320}. ; 
25/i0 aes agthat = baolo 
= : bs/2sssxons = Oot 






oy? 






Ziti, Ryne + ngs. 
B 




















if o| eae 





so 








i 
H 
tas 
{ 
i 


5 : 
WOe 


a} amy 


TT 


| 


a) ie rats 


























he | copber heft, anak ae md op wa - ee 


re [ (y Orin 
































2 


Tron htrswwe ute ae botQour 7 














Canes 



















































































i 399 & aia & 


























1 


i 








° he ~ 7 a ay a9 Sey = ei 
3 Movgmrehe Jeat at Gober Bell Wake 5! Dec. 94. 
: Q Davis ne asdranatwme at aso fella 
Tete | Meier Yo Pabeniy | Bin ty [Downey | Mame | Tague Tops 
! 0-2 a949 Oo 4 bak 
2 10-0 1-79 2. 21g aby ses 
3 20-0 2074 e293 a-715 F457 
ie 2-0 a 5-892 SOF e-ORR 
> 4-0- Hag |” fore a7? 7, ; 
So. 0-79 4°39! §- S66 13-3325 
a) ohn Dated hoacclts of Tova WAvaninnenn exe “ 
Tr Maw iia ges Rows Frictional 
| eter | Fe | bt | tee 
16. XL. 41 2 Ad 
- ! lyeo + 0.025 “gs 
2 Bell Ankarsct + [neplrerd 
2 VES Ae Ae 
s L3QG 2% 0.018 13 V2.7 
i xr. b 1363 + ory 12 he O- eae 
1 tah £ 0-022,| rb b- 2h 
19 37k t oaty a7 4- 23h 
20 M3079 + ooob | Ook 4 O18 Ae 
an boos + 001b, Fa 4 837 
23 [383 £ 6-007 | a7 9. 1B, 
26 OS & O-ovss 0-RS 0-28" 
24 rae + oof 2 
30 I-34) t 0.007 as * 
ft h3g7 2 0.005: O- 3S 
tom By. saa 
i 4.0 









































= ay fetus Rodin of Ro amnonrodree ales. pee | 


r bes hariht eo 
= dralance frm ee freed met of dectei: 





IP, coefrek of udelion Woke <amtil Oe, pasithete oe VP et oa 


h 

d 

ob 
; - - ‘ - muliol 4 me? Sm? Soe BY . 
a ne : energy) ¢ Yau darlin ( Reckestaticnt) pe 

bi 

yy, 

n 

WT 


A SS 


Aeey, 
= - analy th Cacernevch a Wares 0 tere. (em 
do ow aaa eae es pete ne ii oe 
f kext, of lew comand, erwoductor . deyetlinws 


SS 


aa aS . a ae 





- « - - - fread, ~ 

= J Nee Ayons ef ocdioe Aurfacss : 

= oe FLEB + HUY 

Pz) 
Le a fathd x the ye - uhh \ 
fone Ca aa fA +L j (7. te, ) 
ma Wet det BOB FH . 

d z db Ey 








be ie bagi 

















| t= 5 afprer- is er as a oa m=z wh Cis 20 B= Jf wan 
| his 2. 4 Se (3-75)” = 1720 





Y Ne rigidity f eae anetal | paleo Repher ae Aes X19 ") 


a = AaL: a wee 








_ 4 f Sito - th 243-3 | Vauess x10” 2 fhegs x0 


The X10" 10" 


























































































| 
4 
a 





ak of _Metar Meter in fatint Ab rath aur farw tf 


4 
























Ad 


“ 
{ pes awvedins ds NOT if Ridlely with és eee 
f ‘ fy) 
ye foror x y teed , olrsdesiall cine AAMAS = onnaglie f 


f~ Indes. Frew 



































ww 


‘ 


\ i ve Se . 
se9 wae TF GH FE 
_ 

a 8 


= 





ics 
w 
be 

t 














Ler —Lell 5 





Thick! Co 
Wy) 






































Pacaccenroeteit ree munemam on vet rence rps ors 


me ‘ Zeer ne tere 





ae 


















} on 

7 ab > 

LAY PNG aed Oe foto 
s~ 
ARETE 

i 

4 

| 

















Ord. sens 


ey Jee Makes 


Kinesenes orl, 


(ae. “eaccaleateess Sanus pea Ai. 


Jo.s x 3025 
Vieis r 


Vrme 


on 40-5 X30. 


btacyuectty) tate 


Coke aw 73 dun. = Yea dus 
tobe vue Ase) a) Kervtenn ol Mo 3.5 


Taied head lh by Aeteats astie Ss bln 
&. est og 


Lee Fee ere 


L ave chev 


of Te ke anaes 
he stead of Cr urernct ba Ws 
! Ow ) amlil 

Rigerva Qj patter Wr peated 


tony a vd alicewed: Go follows: 


Tee oth Ow | @ 


ap ba mae 






























































Fate bu isla Pat lo. Walk Tra srafeneue 
Brough fe of plats 


Ve aha cove breast th 2-8" (7 [atwe). 





























7 eer mutve Dest 


ed Pee 
ee 


Weight + prev cork, 
- beeewha y 
(otal . 5 enks 
Resiatamee of prcvony) xy 
ay - Merle? 


Tot al pam decendnny) aes 


Mears deme f agrnilie ent. 


nets dee cow ae amtub ene 


Tbe 3 «Muon 
& oeffiet fr FPn Ors 
A . 


wnpaer f wows oe hes — : 

<1 a & lef = 

Tot alu ben frrcer row = 
i ‘| Cv aad = 
Mass ~ al ef. I } 8 = 

Letat 
Pret cr wat. = 
ooo Se 
Toth - ~ 








ows lowo lo 


tw aces o 






Lovo. a 
{2.0 
O2s ” ak $b, fond. 
{ Aon : 5 


{ro birne 4 de aq BWti ° 0-016" 


Che - -# 20. 0-035" 
HX 10 ee emat 1.3%. 
gio feat 

10g e 
O-foG Ur: wth cotton aay) O78 
O-4OoS - ~ . Os 
tera . 1625 
36-7u C2 C. kROw @ bore 
Ogifu ~~ - 1058 - 
Grex. . IWS wwlte 2. 
0-g2th - 7 Los wm ~. - 
Io wk Lo, 126 wht 


i 2:37 . 


25 em. 


[X6-4 % 0.93 = Ae] ays pmnee fection . 


1:6 K belp x 0-93 ee 

iGo, ise 

384.0. uk «Po cbs 380, 
Ade tan emer vw tembin 1 BO 


BOF 7 MABST = 8 1bn ca cm. = 1-265 aa 


oy ae a 3/ Hn = O86 + P07% 2 OSST, 


0.544 aay ow. 


‘Joo XK v02e'X 0.02" = 
Ce K 00m X oot 2 Oo 1Gte + 
0. 74.3 ay we 

ey 


10-8 X 2-ug 


6F x 10-5 = 6 Base 
6S Ko“"S a 133-2 
400 X2 = BID bay ene, 
19 Ra KX GS = BOM Ce. (eue} 
101.0 ; fie ~ 22-35 Rss. 
=  [-® Un @ 20 2 f Om 
_ 3s - @ 00s = 14% 
2 > * 2 @ ovr . “os 
Yes. $ fe ut 


Oos*x HT = 2g W als 
Py X PR = FR 











for ow Th ‘gaan ee a eS bh ; 


ov Prghy Rescitance. 


| 


dice. b& O-orgt 


- 0048? 


47-3» @. lovee. 
1188 - 
18 ke. 
IHR. 
Po date ewe 
262. 





ie saeOSe. 





16.3 = Ripe Tm 16.3 = 19 8-b tye | 


1. owe 


o # o-70 pw te. 








{on a ie ef Wralerals  emth, Dee. ink ot. 































































4 


O .p.a. 


pert CGarr’ wakol, 











30.25 


2-49. 


fi -qqgbe[x 168 ) 305.600 
ae On i gets 5 veel mt 
ages et = ; < 
— 10,164 x 305.000 425 ae Gato 2 
= dean Ato he 
gafax is fe ooh ee 
oe hesratrorty 


26% vell 


Nee. io" Trick a tempotion of 
wrap theatres or 





> 


et 


Wor 


@. eb 


| : 
Cac 


3 g+24 X60" 


vy dure. 


ae A et 


nediace bo new ar = 


Dim emvelemser Drea 42206 ayremer tehanation 0-094 nw Hao 6-6 dn 
ee eG ag | 
wth prrRberated meabthe dene O-1S¥ : 1-7 
Yad: Caps) TT 

This debstenes ty  cetane €, Gl, amt C,H, Cl and hemelogene eonpomnde 
Ye Parwred > alates plate Anes) ET OBE Damen | EE SSOP | r 

Cw alterale~ a Pied. Adee okra ees Peo ee Oe i. : 
or ena, Me : cba fice mene Te eae ee oo 

F abbreevelrle oh 9 a iw be cop aciky)- 


60-08" 


Range Ine — Deoeh 129 


63-5 dure Arliccod uy aan uth aw « 66. gas 


1S dan chug ISR clades ded cfmrge 


= : =) yas wilt De : Ot 
Gas: Condari en Cate ae ; 
Qin Crwdameew gra-b - O:.097 
es poeff wren oem = les 


tenderer 


ak xy gee orn 


dese 


a) 
O.c0st by, hru3 
Fh, 018% 930 ye tol X10° a = 


300, cv, + Sev0 


awe 


= 


= 


xofd 


qa -as x o- 648 
Aw emmelrne of tee {peed | = bamand; 





ity dele Wak ACG cha 


——- 
O-0051 % OUT 


3 
ene X10 2 


——— 
Oooriir 


sf. ree @ 20°C 





2-576 


4-2-5 dass. 


q-au x 10.8 <dhade.: 


" 
é 
$3. 77 ROr8 


a ae a 


Ano ARTs , 





Oks ed wane alro breeds ar lheant dereecao moves do ufe Asay Ata Dalia 
‘Crasete : : ~ . . = - 2 Aaa 600 
Phonograph glides gone AUT porred iso Crt The ap f ew 
Corterracv 40 vey awrne very) Ces. Ow covlny Ce arieweu a, mtb tov, 
ben purved, 
‘ees ry “Baw conde veev 4 pron ngra ply a ‘ a Abas 
Qyoas x 0048 8-2 msn rar, onthe aw 
Fe 4s 108-6 _ untte egkaivelens aia 
eran Cook 28 dese: 
Seer al ara Gd Aut unt 10 cell, to aye Wag 
Dees 1" Lords 430-25 % Oqe 6 mm Vorrar 
Sanney unath tharre act Ng 6-8 dase %. jy. RK, 13 
fot tart : rank GY eds > 
7 5 mer ats nh Fy wth 104 vdk 
“Nene age Lona prvdemrsrn G22+6 - dogy 112, des 
- (~~ ) 930-45 - 0-098 (09.8 ; 
2 Mane att 9320-25 — OMe 133-3 X3- AMO lus 
1 ‘ 6 — 0b. 665 
rie : ee 7” a ed 65-2 Aeduchon pe» Mickwese 56-0 desi 
eorvceniss — Aedereeds vale — 
SYR. = mov fse > HA 
_ ew ©0 Aeeet thaws aeol = caps 0.0051¢ 
Fa. f change 133 : he jos . ie siieod 











a 





: 
f: 


; ere 
Hl 


A 


a 


H 
ql 
4. 
Hig 








| 
i 





























HRD at 





12_ XT. qt 


oa) xe 


‘2 x10n 


IS” x 


Oe xt 








bm. 


a.gx ¢ As . 








Ah, Xa 


ag ye 




























































































10%. 


3ROSS SECTION. 
ne, N" BG. 
onatet. 


CR! 
Cmpenss 


























: fo ee Lc 
6 bs CRATIA i ons hy {Ce Be 
Nivis Aeress f Arecd heads an S| 7 
Ne 1. with a f an of bi bbe day aa cue foo 


ww few 
oe 











A 


ee St) f. wee, 



























































Bed 


Pm for Coors = 


Ku 
awoke 


bcs ese 


















Oops ; Eten 


Poa 





OW |] F wb 


~ 


~~ 
o 


° ~2 




















1 


Sie neta end 








i 
i S55 





























2 oeak 5 WNT. oo fe 


barrel obmaen/ ow fF y Dee. sop. 


ee i deat on svn cana 7) ae an Io 

Ree Ho woe tt is ‘ Sey meee is ab Ls. re 
fe , Neocek noes ae [ru y = 0-18 # @ we 

° : e ‘ Picscees = 00S Ae wo BD day) HOKE. (beth nu terre ). 

a a ec bang Rebel pe prenne le 0. 42 I fective — (12.0 ak Ser bovnma)), 
is ! Naw renew eonwrkid vsavel ree | aly. rerveds Cw) 
ee ; sino s0 st ra 16 ep Re yl ow mepip tas 
Pe 0 Ca dps- pa. 4] ra 100 Carafe Hes drop SS pel ptt brad - 
i Onrwed Anta) Ben ces fev dprrcine doh, 


Te. f Of. eden, Bnd 








_—- 9 ety 
: 2 go Sy | 
a 3 80 jo-s | 
a fo 27-1 
, 5 bo 23-35" 
zs b 50 20-2 
: 1 ho 15-85 
eg. .. 8 do 12 
= 4 20 4 
g_ 10 10 $ 
ze 1] 9 a7 














99 ape ye yew bo 








q . is 
Wud. . pu~venp) tow becorolarn - wrth 9-765 fare a 0.64 A. 
. * both, - Abn a“ 3 slao 

Pe 9-7bse f agit a 735 b. 


ies. k Ue bur 2 

] Uhh 5-5 ols Bh cesses : 
| Aus a prcwany) @ 20°. 07926 i 
| : a lexixgoiags 2 0.0320 ench. 7 2q - beg ethi. ins 
ee ae ore Pope . ei tse wrt, 9. fbb. Bont = 29-7 h ee 

| : 5 been, - + worl, 21k 7 4 Oar f = On SGh. . 
: 

1, 

i 


I” Lee ene a bepavaline Par durrfaces f eae often 5 Tes felt ae yom SO, ¥ 



































e. 
' 
iz 
5 


a 





arkrerlars rel lo aw Cost L Thame Fre. 10 ee. 


re 


Se 








Sroo Ble ke dehiveneh —soueu ww - heat en? any 
Foro B= 3780 kwh. Matinr prow fou Mes @ $ bo he KWT = § ee 
~ : ; +) 
J Pe, licsndionl, wincaliy O8nu bey S000 wth : Yo ‘ 
concaneneals 4 earned 0-9 Me SRise cal L; Pete ok 
=hIYO Kult. ant He tere ye pres, 
Yo 


wash <eonevateal eordircter an ly hey IB3XPIW cen fe 113 oe 


02600 k& = 1100 000 6. wih. 
Thea cost of copper ~ Hass pew ae vs $ HHO0 gdh 3Smbe =  $ISH, OO 
Greelion of wekead  avrrie e $ bv pew ECs FF 24 vo-o 
The Aaiuabanes of in pew rmnute = OOS{LS YW @35mnku, 3h a 
Olas 16 fw grounds . Qe. 


; 1Ob8 wel. Gewunatie 58EB. 
welts, and generator cacti at dermeale - 5560 KUT, 08269695, ovo 


Tab at He pat of $219 pew IP ot $A9B.S bey wT “a a Togs p00 





Dak ef blank f mo ivilowenny ditanen S750 RW @ Hor 2250r0 
; 3750 MINTO 125+ 468, JSd _ 
693,750 : 6 943. 150 
% 40! 250 
yw4 Bi SOvO PR Ackuerd wer ov diakanes NV wwiles ¢ rpew folds 
ae Info Sov. = 3 7S0 HWS, Mate Pro @ $60, fev KMIT $ Sasgos 
Best of corduetor @ Fu noo pew al ALB, oo 
MOR ee f Seehiad) tite. a 2686 pew rewihe 66o0 
Reich aceb of ie aces = 0-05256 @ifmwh + 05775» 
AU nsrrghd." fr rans day 0. i a 
Dap i etek SUSEY 65.5 Goo” eth: puceme S600. 
gown sker  actonk? ak denna = bo Rwbe Sas 568,780 
Bast of lant f 23. inKinsemeny) Likenco ' | $ fates 

















- 











d 

















ETE Te a 


4 
. 





| 


oo" 
Sled) 





Ud] ane 





~$0 








Ga --------2e.. 





Iqg-s y- 





Yemen ee ew eee. 



























Seat of #3 oer They copper « bel! rnretur . 














(. Ben , SBA fel oy gts copbeyedy oe fr FU ade f. Wes 
he : 


Luneak, Set tentang 15: pete 
i v c ° vak Lew Neu, P.M. tans & ty ating ) 
a Ke ttre wth A Caan L Mas Ach onmheby) eocectedb fold a 
Ormfiorn 


7 f tes tethowesnd abee & Acw ad Larere? eo Ake < 
fi 

















Poof Os. Meter Revs, tees 





gs 


\ % 13-4 i 
{ H : ; 
3 pe : 
H ey, i ; 
fe a : 
f 5 30.8 
p G IS-9 : ‘ 
B 2 AS-k | 
i § S3D ! 
i ; - 
i 7 f ay “lj 
jo a? 66-3 i 
: iD . 72-8 - 
: al 19° ! 
13 ae bs | 


ol fobioa we and oe a 
~ 
$ 
~2 
™~ 


sua 


3]5 














3o.1 Jo.) 472 
Jo | 33 i 33-7 479 
u ; 375 ss LeJd 
Py wees ANS he bos 
3 Use ASS Ae bs 


4) a Peietez eek Waynt aed bell. 
as 
% 
co 
S 
R 
3 
2 



























































































1 ‘ 7 
3 
whee? Le. et vase | 
a Z 
a Goodib nt oF g 4 RE "Oy, TR ees emer 9 ces OF, Us y 
as Gobbew ; 
Taf Obs 
— 9.01664» LITT KO” 
e ae 402135 hagy. « 
A 903142 i 
1180, ~~ 1 
a) - 
a : 003174 1/234 -.. 


d-01g17 bessyy 









01g 2b 
dang 
0 O1¥0s" 
b-o1b8¥ 


b- 005549 
O-0215g 





4.03 ofg 






003342 


¢ 
¢ 
z 
t 
ig 
ra 
x 













b 0175S 0-008 125 


gyro oe 
2-tbo - “ yo 





© 601819 





O 005532 










O-01323 O CD28 HA 





es 0.01821 0.005591 
Eas 0.0013 06 


O- o010135 


; 


Gat trae 


t-001%0 


{ 
’ 





Tee ey omy Spare ee 
cn 














Srey 




















































































































he * pees waeev Sia Caves 































































Ris 0 ase | 7 
; DOr esi cceenal| 
3 -2, 1 ¥ 
as ae i | 4 i | ute Phy xi gst L135 Xie. 
4-7 heb LMSR5x0. N10" 1320 ., 
126.3 J 27 - 0-670 6-70 1 ROYs - ! 1$o°* 1397 a, ee 
3413 126-2 | 4-054. 0: b7H. 674. 2-733 - et: [326 
- 203 0-674. | OTe | ITT. 
b S043 12ep 2usg. | Ol 0.2037 2-05 | Sontxe* 3ys* | tybs x s* 
1 10 D20 127 2%. ” Digs gs 2473 - | Lye Myss ~ . 
ey xc 125-6 | ogre. |. 0.198 nas | b3q7- wer | +370 - 
g 14525 | 126 | oyban. | - 0-194 | ame  LHIg. | poss’ | hyow-. 
'o 1, s25° {24s O-7b2. | Le 0-936 | Ou7e | 3 bysxo , 255° | Lhs0 ~~.) 
| Manes | neh x10" ie ; 
nS, 16525 12S | 7ST Ip - ao. 0 G20 9-460 | -406xi8| Ibe] * 2358X0 , | 
In | 1b do /2 gam | 20 | gue | onze 37g | 17s 2s0n- | 
- Asie 125 0.9238. | es Gale ee | ek ee i ee 
pie! Gens raz gait a 2 | 08g | oueas 21643 X00" My; Paes 
. | : Maw | 2.3 ane 
is gsi (27 l331- | Joe | a770 a o77 bods xe") 120° ee 
ib sto 129 170 . JU. O7te 9-07 82 $333 - 133° /-002%10 : 
aa Ao | tag B67 - | Mn OTL | pore | 244s. | Ug" CHO x» 




















Aaak Has comet ants 


ng 






















































Gliscrtes) 


: “Eee 








| 





; 
3 
i 
a 








x 
: 
-E 
| 


" 
> 
tr 
a 
5 

; 


\ a 
iP 


: 
- 
i 


q 


E 
= 
: 


J 


a ea eae 
2 
3 
g 
ec 
. eves 
ta 
BOS EY 
oe 
t 











fe 








pEcspt — dr - be - pf = 0 

rae ee 

y aod oem (119 4) C= pE Cpl scope + reobk) 

a ee p> e* + r* i 

prer+r* pl + PY + rj = OD G) 













dink hence | ONS ceria = =p fELEP scm (peomnye) cla 
LO RRL Le pled hese ll 

Dann diPfentctaitin (4) ee +A } + {/ ag 
ww - pre ~ fay + fp =o 

fae (ofan (r} pee (Aé pe) t i (Pr) =O 





Rae eg prepay) emstinelis — earth Me, 5 AC = y* 
Bohl mens Rugrats eae eed hs He, welses f He 
(Rl beconnes Boge compares wih 
nya es? Oe Begs Fans’ tpt)» oe a 





ds c( r+ vp) = Bape 0s) i 
be mw -endereling het of ren reap , amb he erment m 
ee a li a aM A at 





The ere of rs ture evrle is Frag rete i 












































SEpTION. 
toys. NAGS. 








if 
STANDARD 


Teak 
CROSS 


om 


1 oe ‘ : 
Cole o8 «2 
—fo- Sat 




















4 


2 
s 
8 
> 
3 


















































'€, 390 


18130 


334K 10" 





Dinb ox 
per be 


how 


creas FT shell’. anf Daioy 
ss. 


heeauduls p- 1 











Grate) be 
iq 





0- yes 


Odeg 


0-64 
be 
16g? 

IL 

ie 44, 
2-545. 
3.650 
MbOT I 
SiteSty 


hho 


¥ A 


der c 























Pyaslxi’ 


Lg psxw0e 


I-4RIOwe | 


108° 


Meg. S 


4.0 -S” 












































2TH 





























Observations ow Condensers Deo 30" 
: Sheets of Irosue, paen 0-o1s" Mack, read deakked | £, 
is sated rane liane. Pon . a) 
: a pk racks Aya Awa ded) eg edlas urbide bret lL fn ao merry a 
ae ey 5 J ao hi cael, ahout IS KD ene Riftae 
ie didectine Late tramved sotily priveal iS is owls P iene ad 
awn Brea, bvfood pPntia ‘ Hak, “ =, bin. bas DLS be se) Acharstien ; 
Orotins 0 conden ins of ahmts  0- ad | YRS b. a. of lowe verbs btrorain, | 
Awe preadll, bina Qieread - anh wwudenk Anaad dhanaing ih 
; | aaa Ce eee 
‘ was : lo Bag 4029 x13 = 9uH2 wrt abtameating inet al ub J eee: 
Fe ainthivee drareah tion . 
a 
Shpewmy slg Bons x 9-098 Ct oper aes AEROS m 31% wells « 4 0 $4 ole 
Conrata ts of trotiernrnk fit Bic. oF 0. (te veel Pane sete eae 
(ab wellg “als Cescdiaes qa Xoog7 = aps olen 
ft dint Fede K 10? ah 
a 6% - -~ buzx wl 
4 R = £l X10? chme 
fice = b0Sh x10” P = [64 xn" 
30-26 nT X10? 
rar 2 9.K8T 
7) avex col G30. K 0- 098 


bg-b dees vnth, 404 velis. alti 30 cca 719 aude 
Liver Condeweey J23 X O97 66-8 - gl 


- Sp J. K. = ie: 0 
onal) olan cals q3o x o-AQe 1oq. ders : wh, 31% orlt 


woth sopunetion 0-04 § = J 4 o] aS 
Ap. 3 4 


= 2-63 oe. fate 3 pistes Raw 
(ao ow sphew plat, aa found L eich 


i, cmcchewhe Seals 
Ira ’ tart Ove’ chm 7.9 Lh 1€, of Ru sunfaee . 


fico 30 tens = F tole ; 
‘an 


























RERE 


























of 28 
oat 


| sates 
of Ih fores e baa : ule Aung) utp, OF. Isz 
I, als hes ot. Nee ren) 


Ane hecovded- on a. A 
the nescatianees of hes hos 4 p a - 


DA nh ee 
Thar Mevnodor ine Crab lagede le eet 


(100 bey. re ae 
derondany) woe fl Book IP, ‘eed KBpbanek * See. 
Aa 4 i The beaheroled. on ql 7 : foe adi ihe tf, 


promsd ger nad He, : . 
(eee . et 


mM CAdLUA trniend 


la 




























bs 1P ew ae Se Os ! 


CP Ai Mg 














Errenn biden as at Ale IMs wrth. coc fu 
Ih qt fa wp} Rr oo 

I 1g 6, 123.5 DHSS a 

2] | mos | o.goy - 

3 3925 Iiro.5 Squ§ - 

he 3625 36 1377 : 

s J?2a5 282-5" /0:Pos . 

6 | 3¢a5 " a-ha - 

T | Jeso dy 88h. « 

q {isv Iss 12-166 

9 7850 196 Inebor . 


10 999° | 190 I8-gol . 





Masao a. ahs "Tasy ga 
h. | Ion0 250-5 Ase. 
13 ows 257. 31-022. 
he | Bas /ors 13-443. 
S| 1340s 44° F.803 - 
6 | 13000 2eps | a7-aqs- 
iy /3 000 es ALES. 
‘ 18 18s 224 F Ale :2g! 
| Ig hese 24. 4 INT 




















Kennelly Notebook #6 


This notebook covers the period January-December 1892. It contains 
transcriptions by Arthur E. Kennelly of material from the rough record books 
used by experimenters in the Galvanometer Room. There are notes, drawings, 
tables, and calculations regarding a variety of electrical experiments, including 
tests of meters, cable and cable insulation, batteries, and dynamos. In 
addition, there are extensive notes and design drawings relating to motors for 
phonographs, rock drills, and fans, including an alternating current fan motor 
design. Also included are notes regarding the alternating current electric 
power system in Newark, N.J., the electromagnetic properties of iron and 
nickel, physiological experiments on the effect of electric current on muscle 
action and blood flow, along with theoretical notes concerning physics, 
electricity, and mathematics. Among the experimenters whose work appears 
in this book are Alfred J. Thompson and Arthur Hoopes. At the end of the 
book is a subject index (filmed at the beginning of the book). The front cover 
is marked "VI" and" 1892." The book contains 161 numbered pages. Some 
pages were removed before the book was paginated. Numerous graphs, 
photographs, blueprints, and other items have been pasted into the book. 
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A Note on the Sources 


The pages which have been 
filmed are the best copies 
available. Every technical 
effort possible has been 
made to ensure legibility. 
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